© buimdesrepublik @ Off enlegungsschrif t @ lnta4; 

©DE 3814559 A1 A63B21/06 



D E UTS CH LAND 




OEUTSCHES 
PATENTAMT 



(5?) Aktenzeichen: 
© Anmeidetag: 
© Offenlegungstag: 



P 38 H 559.6 
29. 4.88 
9. 11.89 



C 

IT 
IX 

Li 

C 



@ Anmelder: 

Resch, Hans. 6781 Kroppen, DE; Ehrich, Dieter, 
Dipl.-Sporriehrer Or.; Gebel. Reinhard. 
Dipl.-Sportlehrer. 6000 Frankfurt. DE 

(§) Vertreter: 

Moll, F., Dipl.-lng.; Bitterich, H., Dipl.-ing., 
Pat.-Anwaite, 6740 Landau 



DOC 



© Erfinder: 

gleich Anmeider 



in 
10 



UJ 

Q 



Pruf ungsantrag gem. 5 44 PatG ist gestellt 

(3) Trainingsliege 

Um Muskelpartten, insbesondere der Extremttaten des 
menschlichen Korpers. gexieit traimeren zu konnen. ohne 
benachbarte Muskeipartien dabei zu beiasten. ist eine Trai- 
ningsliege vorgesehen. bestehend a us einem Rahmenge- 
stell (1). Liegeflache (2). verstetlbaren Ruckenteil (3) und 
einem Gnffsvstem (4). Seitlich neben der Liegeftfche (2, 3) 
ist em Kastenrahmen (6) posm'oniert. an dem ein senkrechtes 
Standrohr (7) montiert ist. Am Standrohr (7) Ist ein Schlitten 
(8) hohenverstellbar gelagert. Am Schlitten (8) ist mrttels 
eines Schwenklagers (9) eine Kurbei (10) mtt einer versteU- 
baren sich uber die Liegeflache (2.3) erstreckenden Traverse 
(1 1 ) befestigt. Polster (12) ubertragen die Krdfte gro&flachig 
auf die Extremttaten und erhohen ao den Komfort. Als Kraft, 
erzeuger (15) dtent ein Gewichtsblock mh absteckbaren 
' ? e ™* h V , J!' de ™ber einen Seilxug (13), der uber Umlenkrot- 
J ^ 1 1 9 ?!?*™ IM ' mn dem Sch ««en (8) in Verbindung 
stent. Schtie&lich ist eine mit dem Schlitten (8) zusammen. 
wirkende. versteilbare Kraft- und Wegmeavomchtung (16) 
vorgesehen. die computergesteuert die KrSfte. Wage und 
Frequenzen der von der trainierenden Parson durchgefuhr- 
ten Ubungen kontrolliert. Dank dieser Kraft- und Wegmea- 
vomchtung ( 1 6) konnen mit ein und demseiben Gerat sowohl 
isometnsche als auch isotonische als auch isokinetische 
Ubungen durchgefuhrt warden. 
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nem verstellbaren Ruckint.?! I en Ue S efl ^he. ei- 
dieaisspe 2 iell«^ h R a U b S Griffsystem. , 

Ein Nachteil bei der r , "°" sgerai e,n »«etzen ist. 
and Openerten is derzeif dS" aUO " von V «'etzten 
• tat relativ lange ££. gescnadi *« &«mi- 

Muskelpartiefdi vJJ ^ v werden kann - «> dafl 
sind. «£wicter^^^J2^ niC , ht betr ° tfen 10 

ein Wechsel zwische„ i-- tenGerate n und Methoden 
Belastung nfchT^^*^ UOd isotoni ««er 
letzte Stelle uberzubelasteVlH A " gSt die ver " 
JJ -bau der M^e^S 15 

anzugeben. mit der i M«£n und ^ ge " an " ten A " 
unrerhaib des Bereiches der viru? Geienke ober " und » 
werden konnen. ohne d& \dJ ISZ**?* belas,et 
belastet wird. Die isomefriseL Bere,ch dabei 
stung sowie die BeSJ^??"? ,soton "che Bela- 
dabei exakt im^^^^SfT soi,e " 

Diese Aufgabe wird gdJt dJSlZT? *" ° nn ?"- 23 
der eingangs genannten A« ? Trauun SS«ege 

Merkmalen^ Patenrans^ch",^" kenn2 « chn «" d « 

die^c^Kra^^^ 

stik mbglich wird. dafl diese Kraf^? ^Sangsdiagnc- 
ken, Seiten- und Bauchla- a h!„T eSSU " g m der Rflk - 
wobei das Griffsystem S absolv,erl we «len kann. 
lehnedem ^SS^SS^iSS^ 
stung Sicherheit geben. £fl jSe MuSe S" 11 ^ 35 

^gen^^^ 

gen mogiich sind. wobe dtselelaC^ 6 £"L Un " 40 
absoiviert werden kdnneiL 8elastun S en ,m Wechsel 

Kral^gS^ 2 wird die 

wahrt. - Building sen langem be- 

Eine Variante hierzu sieht vor air if rac- 
eme elektromagnetisch wirkendt ^Ik- tCreeugung 50 
triebsmotor und elek?omaS^ 8US An " 

wenden. wie sie in der DE PS 34 2 499 SEE" ^ 
Mit einer solchen Ani->„. i ■ besc nneben isl 

uberwachen. com P"tergesteuert emsteilen und 55 

erS ^ISi^^^^*!-^ Anspruch 5 

h^en^^ 

messers bzw. Taktgebers la«en «>T . rtlgen Ze "- 
den Erfindung ■ucKStaS/S m " der vorlie S en - 
vieren. So kann o^etoSs^i. Ung,for,nen abso1 ' 
Patient den zu nJXS^SSSSSS^ ° b 63 
bene Kraft ausreichend beiastM > * en die vorgege- 

Pa«e nt innerhaib der"«^?ene?SS^ er ° b 

sc = coenen £eit die vorgege- 



bene Zahl von Bewegungen auseefiihrr h»r ■ • 
nen auch die n*tJhri&J£E!fi^ 2£? fl T 
stung kontrolliert werden. na,ie "'«n "nter Bela- 

EineAusgestaJtung der Erfindung gemafl Ansnnich 7 
eriaubt es. die Krafteinheit besonders eSh 
schneii in die richtige Position zuTerjeweifs lu LT 
renden Muskeloder Geienkpanie zu bringei! "" e ' 

gg. I eine Trainingsiiege in Seitenansicht und 
s . Rg.2 erne Se,te einer Trainingsiiege in Vorderan- 

1 i?.^" Zeichn " n 8 en er *ennt man ein Rahmeneesteil 

monnert smd Der Patient kann nu * 

^^^^^^^ 

Neben und unterhaib der Uesemrhm i *\~a « . 
mengesteil 1 ^n^Zel^^lTtt*' 
lauft m,t Hilfe eines *^filin»w525L^J£2: 
6. an dem ein Sundrohr 7 befestigt SlW5S2 
senkrecht nach oben erstreckt s,ch 
An diesem Standrohr lauft ebenfaJls mit w;if. 

K^^M C i i,tten 8 ist mittels eines SchwenkJagers 9 eine 
Kurbel 10 mit e.ner Traverse 11 befestigL Oil TraveSe 

po ster iz Traverse 11 und Polster 12 sind auf d-n 

Meflvornchtung 16 hohenversteilbar angebracht. ml 

t£mS 6,5 u eBe "* Dehnungsmeflstreifen ab Telek? 
tromechanttcheni MeBwandJer. eine Wegmeflvorrich 

T^geoer. Und gegebene ^ «»en ZelSnesserTzt. 
-;--' e We * mess "ng des Schlittens 8 erfoln mit Hiif. 

StaSTEJtai d ? Standrohrs 7 gefahn « »Sb2 

tenT 8 a „t S Gege "» ewic «t » an das Gewicht des Schlit- 

uuacne j^ratt des Patienten gemessen werri M 
H.erzu w lrd die Meflvornchtung 16 LdScSeS 
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abgesenkt so dafl der Patient den Schlitten 8 gegen die 
Kraftmeflvorrichtung 16' andriickt 

Auf die grundsatziich gieiche Weise wird auch das 
isometrische Training durchgefiihrt Dabei uberwacht 
die Meflvorrichtung 16 zunachst die vom Patienten auf- 
gebrachte Kraft und gibt beim Erreichen des eingestell- 
ten Soilwertes ein Signal ab. Dariiber hinaus uberwacht 
sie auch die Zahi der Belastungen und deren Lange in 
Abhangigkeit von den voreingesteilten Sollwerten und 
gibt jeweils ein Signal, wenn die voreingesteilten Werte 
erreicht sind. 

Soil der Patient isotonische Obungen absolvieren 
wird die Meflvorrichtung 16 nach oben geschoben und 
mit der Wegmefivorrichtung 16" verbunden. In dieser 
Konfiguration uberwacht die Meflvorrichtung 16, ob 
der Patient das abgesteckte Gewicht tiber die voreinge- 
stelite Sollwegstrecke bewegt und ob er dies innerhaib 
der voreingsteliten Sollzeiten tut Auch hier gibt die 
Meflvorrichtung 16 bei Erreichen der Soliwerte ein Si- 
gnal ab, so dafl sich der Patient ganz auf das Gben 
konzentrieren kann und der optimaie Trainingserfoie 
gesichert ist. 

Mit Hilfe des Zeitmessers bzw. Taktgebers in der 
Meflvorrichtung 16 sind auch isokinetische Belastungen 
mogiich. Auch hier gibt die Meflvorrichtung 16 ein Si- 
gnal ab, wenn der Patient von der voreingesteilten Be- 
wegungsgeschwindigkeit abweicht. 

Patentanspriiche 
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1. Trainingsiiege mit einer auf einem Rahmenge- 
steil (1) befestigten Liegeflache (2\ einem versteil- 
baren Ruckenteii (3) und einem Griffsystem (4), da- 
durch gekennzeichnet, dafl seitiich der Liegefla- 
che (2, 3) ein Kastenrahmen (6) positioniert ist. dafl 35 
am Kastenrahmen (6) ein Standrohr(7) momiert ist, 
dafl am Standrbhr (7) ein Schlitten (8) hdhenver- 
stellbar geiagert ist, dafl am Schlitten (8) mitteis 
ernes Schwcnklagers (9) eine fCurbel (10) mit einer 
versteilbaren, sich tiber die Liegeflache (2) erstrek- 40 
kenden Traverse (11) befestigt ist, dafl vom Schlit- 
ten (8) ein Seilzug (13) zu einem im Kastenrahmen 
(6) untergebrachten Krafterzeuger (15) gefiihrt ist. 
und dafl eine mit dem Schlitten (8) zusammenwir- 
kende. verstellbare Kraft- und Wegmeflvorrich- 45 
tung (16) vorgesehen ist. 

2. Trainingsiiege nach Anspruch 1, dadurch gekenn- 
zeichnet dafl an der Traverse (11) ein Polster (12) 
vorgesehen ist. 

3. Trainingsiiege nach Anspnich 1 oder Z dadurch 
gekennzeichnet. dafl der Krafterzeuger (15) ais Ge- 
wichtsblock mit einzeln absteckbaren Gewichten 
ausgebildet ist. 

4. Trainingsiiege nach Anspruch I oder Z dadurch 
gekennzeichnet. dafl der Krafterzeuger (15) ais 
SeiltrommeL die uber eine regelbare Elektroma- 
gnetkuppiung von einem vorzugsweise mit kon- 
stanter Drehzahl rotierenden Elektromotor ange- 
trieben wird. ausgebildet isL 

5. Trainingsiiege nach wenigstens einem der An- 60 
spriiche 1 bis 4, dadurch gekennzeichnet dafl vom 
Schhtten (8) ein zweiter Seilzug (17) Qber eine am 
oberen Ende des Standrohrs (7) angebrachte Um- 
ienkrolie (18) zu einem im Kastenrahmen (6) geia- 
gerten Ausgieichsgewicht (19) gefuhrt isL 65 

6. Trainingsiiege nach wenigstens einem der An- 
sprtche 1 bis 5, dadurch gekennzeichnet. dafl in die 
Meflvomcntung (16) zusatzlich ein Zeitmesser 



50 



55 



bzw. i aktgeber integrien isL 

7. Trainingsiiege nach wenigstens einem der An- 
spriiche 1 bis 6, dadurch gekennzeichnet. dafl seit- 
iich unterhaib der Liegeflache (2.3) am Rahmenge- 
stell (1) Fuhrungshoime (5) montien sind, an denen 
der Kastenrahmen (6) verschiebbar geiagert isL 

8. Trainingsiiege nach wenigstens einem der An- 
sprtiche 1 bis 7, dadurch gekennzeichnet. dafl rechts 
und links der Liegefliiche (2, 3) je eine Krafteinheit 
positionien isl 




908 845/377 



1 



(19) FEDERAL REPUBLIC OF GERMANY 
GERMAN [SEAL] PATENT OFFICE 

(51) Int. CI. 4 A 63 B 21/06 
(1 1 ) OFFENLEGUNGSSCHRIFT [Unexamined] 
DE 3,814,559 A1 

(21) Reference: P 38 14 559.6 

(22) Date filed: 4/29/88 
(43) Date laid open 1 1/9/89 

(71) Applicant: Resch, Hans, 6781 Kroppen, DE; Enrich, Dieter, Dipl. Sports 
Instructor Dr.; Gebel, Reinhard, Dipl. Sports Instructor, 6000 Frankfurt, DE 

(72) Inventor: Same as applicant 

(74) Agent: M6II, F., Dipl. Eng.; Bitterich, H., Dipl. Eng., Patent Attorneys, 6740 
Landau 

Request for examination is made according to Section 44 of the Patent Law 

(54) TRAINING DEVICE 

In order to be able to train specific muscle parts, particularly the 
extremities of the human body, without loading neighboring muscle parts, a 
training device is provided, consisting of a frame unit (1), a lying surface (2), an 
adjustable back part (3) and a gripping system (4). Laterally, next to the lying 
•surface (2, 3), a box frame (6) is positioned, on which a vertical standing pipe (7) 
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is mounted. A sliding carriage (8) is mounted on standing pipe (7) in a height- 
adjustable manner. A crank (10) with an adjustable crosspiece (11) extending 
over the lying surface (2, 3) is attached to sliding carriage (8) by means of a 
swinging support (9). Pillow (12) transfers the forces over a large surface to the 
extremities and thus increases comfort. A block of weights with plug-in weights 
serves as a force generator (1 5), and this block is joined with sliding carriage (8) 
by means of a cable pull (13), which is guided by means of deflection pulleys 
(14, 18). Finally, a device (16) that measures force and path and is adjustable 
and interacts with sliding carriage (8) is provided, which controls the forces, 
paths, and frequencies of the exercises conducted by the person in training in a 
computer-controlled manner. Thanks to this force and path measurement device 
(16), isometric as well as isotonic and isokinetic exercises may be conducted 
with one and the same device. 
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The invention concerns a training device with a lying surface attached to 
a frame unit, an adjustable back part, and a gripping system, which is to be 
utilized as a special rehabilitation device. 

A disadvantage in the case of rehabilitation of persons who have been 
injured and operated on is currently that the damaged extremities cannot be 
placed under load for a relatively long time, so that muscle parts, which are not 
affected by the injury, become weaker. Further, it is a disadvantage that with 
previously known devices and methods, an exchange between isometric and 
isotonic loading is not possible, so that for fear of overloading the injured places 
and causing damage, exercise is begun too late, thus incurring problems of 
muscular atrophy. 

The present invention has the object of providing a training device of the 
type known initially, by means of which, e.g., muscles and joints can be loaded 
specifically above and below the region of the lesion, without loading the region 
of injury. Isometric and isotonic loading as well as movements of the persons 
being exercised, will thus be measured exactly and can be monitored. 

This object is resolved by a training device of the type named initially with 
the characterizing features of Patent Claim 1. 

Thus the advantages are produced that first the static force of the 
extremities can be measured once individually, whereby an objective initial 
diagnosis is possible, such that the force measurement can be completed in the 
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supine, lateral, and prone positions, whereby the gripping system as well as the 
adjustable back support provides safety for the patient during treatment and 
loading, so that each muscle part may be trained specifically without adjacent 
muscle parts being overloaded thereby, and that isometric, i.e., static loads, as 
well as isotonic, i.e., dynamic loads are possible with the same device, whereby 
these loads can be alternated. 

The force is distributed over a large surface and comfort is increased by 
means of the cushions according to Claim 2. 

A block of weights with individual plug-in weights is preferably suitable 
according to Claim 3 as the force generator. Such constructions have proven 
effective for a long time in devices for fitness and body-building. 

One variant provides a combination of drive motor and electromagnetic 
coupling electromagnetically effecting the force generation, as it is described in 
DE Patent 3,424,499. All parameters are adjusted and monitored fully 
automatically and are computer controlled by means of such a device. 

A further development of the invention according to Claim 5 permits 
equilibrating the weight of the sliding carriage, so that the latter remains 
practically weightless at any arbitrary height level. 

A particularly preferred further development is the subject of Claim 6. 
Isokinetic forms of exercise can also be completed with the present invention by 
means of such a timing meter or timing [cycle] indicator. Thus, for example, 
measurements may be made of whether the patient could be loaded sufficiently 
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against the pregiven force for the muscle to be trained or whether the patient 
has made the prescribed number of movements within the prescribed time. 
Thus, the prescribed holding times under load may also be controlled. 

One configuration of the invention according to Claim 7 permits the force 
unit to be brought to the correct position of the muscle or joint part to be trained 
in a particularly simple and rapid manner. 

An optimal configuration of the invention results if a force unit is 
positioned to the left and the right of the lying surface according to Claim 8, so 
that, for example, both legs or both arms can be trained simultaneously, but if 
need be, with different loads. 

The invention will be described in more detail in the form of an example of 
embodiment on the basis of the drawing. Here: 

Fig. 1 shows a training device in lateral view and 
Fig. 2 shows one side of a training device in front view. 
A frame unit 1 can be recognized in the drawing, on which the following 
are mounted: a rigid lying surface 2 and a height-adjustable back part 3, each of 
which are equipped with handles 4.1, 4.2. The patient may complete his 
exercises in the supine, lateral, and/or prone position, whereby gripping system 
4 as well as adjustable back support 3 provide safety for the patient. 

Guide beams 5 are introduced on frame unit 1 next to and below lying 
surface 2. A box frame 6, to which a standing pipe 7 is attached, which extends 
vertically to the top, runs by means of a rolling mechanism on beams 5. 
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Also, a sliding carriage 8 runs on this standing pipe by means of a roller 
mechanism. A cable pull 13 from this sliding carriage 8 leads via deflection 
pulleys 14 to a block of weights 15, which is supported in box frame 6. The 
weights of block of weights 15 can be plugged in individually, so that the weight 
force operating on sliding carriage 8 can be adjusted. 

A crank 10 with a crosspiece 1 1 is attached to sliding carriage 8 by 
means of a swinging support 9. Crosspiece 1 1 extends over lying surface 2 and 
supports a cushion 12. Crosspiece 1 1 and cushion 12 can be adjusted 
individually to the patient. Swinging support 9 makes possible the conversion of 
the circular course described by the extremities of the patient to the linear guide 
of sliding carriage 8. 

A measurement device 16 is introduced in a height-adjustable manner 
above sliding carriage 8. Measurement device 16 possesses a force 
measurement device 16', for example, with a strain gauge as an 
electromechanical measurement converter, a path measurement device 16" and 
if necessary, a time meter or timing [cycle] indicator. 

The path measurement of sliding carriage 8 is produced by means of a 
second cable pull 17, which is guided by means of a deflection pulley 18 at the 
upper end of standing pipe 7 and is guided by means of other deflection pulleys 
to a counterweight 19 in box frame 6. The rotations of deflection pulleys 18 are 
communicated to measurement device 16 by means of an appropriate cable. 
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If counterweight 1 9 is adapted to the weight of sliding carriage 8, the latter 
may remain practically weightless at any arbitrary height level. 

Various measurements and exercises can be conducted by means of 
measurement device 16. 

First, for the purpose of an initial diagnosis, the static force of the patient 
can be measured. For this purpose, measurement device 16 is lowered onto 
sliding carriage 8, so that the patient presses sliding carriage 8 against force 
measurement device 16'. 

Isometric training is also conducted in basically the same way. For this 
measurement, device 16 first monitors the force introduced by the patient and 
upon reaching the adjusted theoretical value gives off a signal. Then it monitors 
the number of loads and their lengths as a function of the prescribed theoretical 
values and yields a signal each time, if the pregiven values are obtained. 

If the patient is to complete isotonic exercises, measurement device 16 
must be moved toward the top and joined with path measurement device 16". In 
this configuration, measurement device 16 monitors whether the patient moves 
the plugged-in weight over the prescribed theoretical path and whether he has 
done this within the prescribed theoretical time. In this case also, measurement 
device 16 provides a signal upon obtaining the theoretical value, so that the 
patient can concentrate completely on the exercise, and optimal training results 
are assured. 
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Isokinetic loads are also possible by means of the timing meter or timing 
[cycle] indicator. Here also, measurement device 16 provides a signal, if the 
patient deviates from the prescribed velocity of motion. 

PATENT CLAIMS 

1. Training device with a lying surface (2), attached to a frame unit (1), an 
adjustable back part (3) and a gripping system (4), characterized by the fact that 
laterally, next to lying surface (2, 3), there is positioned a box frame (6), that a 
standing pipe (7) is mounted on box frame (6), that a sliding carriage (8) is 
mounted in a height-adjustable manner on standing pipe (7), that a lever (10) 
with an adjustable crosspiece (11) extending over lying surface (2) is attached 
by means of a swinging support (9), that a cable pull (13) is guided from sliding 
carriage (8) to a force generator (15) introduced in box frame (6), and that a 
device (16) that measures force and path and is adjustable and interacts with 
sliding carriage (8) is provided. 

2. Training device according to Claim 1 , further characterized in that a 
cushion (12) is provided on crosspiece (11). 

3. Training device according to Claim 1 or 2, further characterized in that 
force generator (15) is embodied as a block of weights with individual plug-in 
weights. 

4. Training device according to Claim 1 or 2, further characterized in that 
force generator (15) is configured as a cable drum, which is driven via a 
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regulatable electromagnetic coupling by an electrical motor preferably rotating at 
constant rpm. 

5. Training device according to at least one of Claims 1-4, further 
characterized in that a second cable pull (17) is guided from sliding carriage (8) 
over a deflecting pulley (18) introduced at the upper end of standing pipe (7) 
leading to an equilibrating weight (19) mounted in box frame (6). 

6. Training device according to at least one of Claims 1-5, further 
characterized in that a timing meter or timing [cycle] indicator is also integrated 
in measurement device (16). 

7. Training device according to at least one of Claims 1-6, further 
characterized in that guide beams (5) are mounted laterally beneath lying 
surface (2, 3) on frame unit (1), and box frame (6) can be mounted on these 
beams in a displaceable manner. 

8. Training device according to at least one of Claims 1-7, further 
characterized in that a force unit is positioned to the right and to the left of lying 
surface (2,3). 
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FIG. 2 




